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Abstract: Liquid organic hydrogen carrier (LOHC) is a promising hydrogen storage medium. In this paper, an efficiency 
analysis model of liquid organic hydrogen carrier based hydrogen energy storage system is established, and the efficiency 
of ethylcarbazole and dibenzyltoluene is investigated by calculating the energy consumption in the steps of hydrogen 
production, storage and fuel sell process. It is found that the hydrogen storage efficiency of the ethylcarbazole is 84.17% 
and the system efficiency is 47.58%, which are better than that of dibenzyltoluene. The framework developed in this study 
is suitable for evaluating the efficiency of liquid organic hydrogen carrier based hydrogen energy storage system and can 
be useful for screening candidate liquid organic hydrogen carrier. 
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Fig. 1  Schematic diagram of the liquid organic hydrogen carrier technology based hydrogen energy storage system 
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Table 2  Necessary system parameters of the case study 
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Table 3  Physical properties of LOHC 
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Table 4  Energy efficiency analysis results 
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Fig. 2  Effects of hydrogenation (a) and dehydrogenation rate 
(b) of ethylcarbazole on the energy efficiency of the system 
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Fig. 3  Effects of reaction ratio of hydrogen and LOHC on the 
energy efficiency of the system 
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